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It is increasingly apparent that in developing countries, with
poor quality schooling, years of schooling and levels of enroll-
ment are weak proxies for cognitive development. By carefully
reviewing the relevant literature and providing new evidence,
Hanushek and Woesmann (2008) show that a focus on the
cognitive skills acquired in schooling is necessary to properly
understand the relationship between education, economic
wellbeing, and growth; “ignoring diﬀerences in cognitive skills
signiﬁcantly distorts the picture about relationships between
education and economic outcomes” (p. 608). This is clearly
important when comparing educational achievements across
contexts. However, their argument does not render years of
schooling redundant. Rather, it informs the analysis to
emphasize the impact of school quality.
In this paper we extend these insights to explore the relation-
ship between years of schooling and the acquired literacy prac-
tices of adults, controlling for a number of variables including
occupation. Our analysis is based on the diﬀerentiated literacy
abilities of adults across a range of valued literacy practices.
The literacy rate (the proportion of literate adults in society)
is an important indicator of educational achievement; it is a
component of multidimensional indices such as the Human
Development Index (HDI) and enters models of “proximate
literacy” (Basu & Foster, 1998). However, there is growing
consensus that a dichotomous measure of literacy (the idea
that an individual is either completely literate or illiterate) is
not suﬃciently sensitive to capture the extent and range of
people’s competencies. Basu and Foster (1998) themselves re-
mark that the consideration of literacy as a dichotomous var-
iable is merely a simplifying assumption enabling them to
reduce the complexity of their model and focus on the public
good aspect of literacy. They are fully aware of that limitation
and recognize that their approach “makes the usual assump-
tion that individual literacy is a 0–1 variable. Of course, the
underlying literacy variable is likely to be continuous and even
multivariate. . . We abstract from these potentially important
considerations” (p. 1735). In a recent contribution, Basu and
Lee (2009) reﬁne the approach of Basu and Foster (1998) still
on the basis of individual literacy as a dichotomous variable
though commenting that “in reality it is a complex idea involv-
ing gradations and unusual manifestations... In future work
we will want measures that can accommodate these alternative
conceptions of literacy” (p. 183).1796A shift away from dichotomous measures of literacy and
numeracy can be seen in the adoption of psychometric survey
methods that produce scores of competency based on batteries
of standardized test items. These include OECD initiatives
such as “PISA” the Program for International Student Assess-
ment (OECD, 2010), “IALS” the International Adult Literacy
Survey (OECD, 2000), “PIAAC” the Program for the Interna-
tional Assessment of Adult Competencies (OECD, 2009), and
UNESCO “LAMP” the Literacy Assessment and Monitoring
Program (UNESCO, 2009). 1 Those approaches locate peo-
ple’s abilities along a hierarchical scale of competencies, and
use standardized test items to determine whether people have
reached one or more literacy thresholds. Numerous local and
national surveys are based on similar methods. These include
the Southern and Eastern Africa Consortium for Monitoring
Educational Quality (SACMEQ), which undertakes standard-
ized testing of literacy and numeracy achievements of pupil
attainments in reading and mathematics (SACMEQ, 2010).
This paper adopts the framework of Maddox and Esposito
(in press), who take a diﬀerent, and possibly complementary,
route to account for the multivariate nature of literacy and
its gradations. This approach is informed by the socio-cultural
model of literacy developed in the “New Literacy Studies”
(Collins & Blot, 2003) and by Gray’s (1956) classic deﬁnition
of functional literacy, as the capacity for an individual “to
engage in all those activities in which literacy is normally
assumed in his culture or group” (p. 24). The emphasis is on
people’s every-day uses of literacy—their achieved literacy
practices—rather than on abstractly constructed levels of com-
petence. Literacy is seen as the set of valued literacy practices
(i.e., actual social uses of literacy) which are available to the
individual. For example, we can distinguish between practices
such as writing an oﬃcial letter or keeping ﬁnancial records.
As a result, it is possible to assess literacy in terms of people’s
achievement of literacy practices which are valued in society.
The more valued practices that are achieved, the more eﬀective
and extensive are their literacy capabilities. The extent to
which formal education helps people to acquire necessary
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widely reported that poor quality schooling fails to enable
people develop suﬃcient literacy to meet their socio-economic
requirements (UNESCO, 2005).
The ﬁndings of the paper provide some valuable insights
into the eﬃcacy of formal education. Empirical results based
on primary data collected through focus groups and 286 struc-
tured interviews in the poorest region of Mozambique are dis-
cussed. Literacy achievements and comparisons across
diﬀerent subsections of the population (classiﬁed by occupa-
tion, gender, residence, etc.) are presented. We ﬁnd that adults
who had been exposed to formal education were successful in
achieving literacy practices valued in society. Furthermore,
controlling for wider variables, we ﬁnd robust evidence to
demonstrate that years of primary schooling correlate strongly
with the subsequent number of achieved literacy practices of
adults. It follows that, although situated and occupationally
oriented learning may play a role in people’s cognitive devel-
opment and literacy abilities, exposure to literacy learning in
primary schooling is a powerful indicator of subsequent liter-
acy abilities. In particular, we ﬁnd that incomplete primary
schooling of only two or three years enables people to achieve
several valued literacy practices. Seven to eight years of
schooling are associated with achievement in almost all the
valued literacy practices that were identiﬁed. We also illustrate
that certain literacy practices require greater exposure to for-
mal education than others, shading light on what people can
or cannot do with a certain number of school years. This stres-
ses the usefulness of a nuanced and multi-dimensional ap-
proach to literacy. Research in Southern African schools
describes the poor quality of literacy related outcomes, with
associated problems of year repetition and drop out (Lee &
Barro, 2001; Yu & Thomas, 2007). Our ﬁndings may, there-
fore, provide some consolation to educationalists and policy
makers; all is not lost. While far from ideal, even poor quality
schooling provides a tangible return in terms of people’s sub-
sequent achievement of literacy practices.
The structure of the remaining paper is as follows. In Sec-
tion 2 the conceptual framework is set out. Section 3 provides
background data information, describes the ﬁeldwork, and
presents data validation and descriptive statistics. Section 4
contains the econometric analysis and Section 5 concludes.2. CONCEPTUAL FRAMEWORK
As noted above, the conventional approach to literacy
assessment considers literacy as having a dichotomous charac-
teristic. The literacy rate is generally used as a stand-alone lit-
eracy indicator as well as a component in multidimensional
indices as in the case of the HDI. The latter is a composite in-
dex resulting from the average of a Life Expectancy Index
(LEI), an Education Index (EI), and a Standard of Living In-
dex (SLI). All of those primitive indicators enter the aggregate
measure as dimensionless numbers between zero and one and
contribute the same proportion to the HDI. However, a nota-
ble asymmetry emerges when we consider that while LEI and
SLI are built upon “continuous” variables (income and years),
the underlying literacy variable for EI is assumed to be dichot-
omous—a person is either literate or illiterate. Hence, while
even small changes in mean income/life expectancy aﬀect the
HDI (through SLI and LEI, respectively), improvements in
the literacy skills of people may not aﬀect HDI as long as peo-
ple have not “graduated” into being literate.
This is at odds with the recognition of the multivariate char-
acter and the diﬀerent gradations which characterize literacy, asargued by Basu and Foster (1998) and reiterated by Basu and
Lee (2009). This view on literacy is illustrated by a body of
ethnographic research. The “social practice account of liter-
acy” developed by Scribner and Cole (1981) and proponents
of the New Literacy Studies views literacy practices as a set
of “recurrent, goal-directed sequence of activities” (Scribner
& Cole, 1981, p. 236; see also Barton & Hamilton, 2000;
Baynham, 1995; Collins & Blot, 2003; Street, 1995). These
practices are culturally diverse and associated with social
domains, and text types (Barton & Hamilton, 2000). Barton
and Hamilton describe literacy practices as the “basic unit of
a social theory of literacy” (2000, p7). The concept of literacy
practice involves a higher level of abstraction than that of a
“literacy event” and is informed by patterned ways of using
and understanding literacy (Street, 1995, p. 2). As Collins and
Blot (2003) state, practice models “focus on what we can do
with literacy, what we can accomplish with the use of scripts
and texts; they shift the emphasis away from the consequences
of literacy for society to the study of its uses by individuals and
its functions in particular groups” (p. 36). In that sense, the
concept of literacy practices is similar to the notion of
“functionings” (in this case literacy functionings) in Sen’s
Capability Approach (see, inter alia, Sen, 1985, 1993, 1999). 2
An individual may be expected in the course of their every-
day life, to engage in a set of literacy practices, involving a
range of social domains and text types as well as varying
degrees of complexity.
The approach of Maddox and Esposito (in press) builds
upon this more nuanced and ethnographically informed
understanding of literacy, which is conceptualized as a set of
literacy practices that may or may not be attained by the indi-
vidual. Literacy assessment is then based on people’s capacity
to achieve a set of socially valued literacy practices, which is
inherently multidimensional and accounts for gradations in lit-
eracy achievements. The emphasis is, therefore, on achieve-
ment within this set, rather than on any notion of a priori
implied diﬃculty as in the psychometric literacy tests discussed
in the introduction. The approach integrates the view that
what it means to be literate and to use literacy requires a con-
textually sensitive analysis (Gee, 2000) and the attention paid
to localized value judgements, public deliberation, and idio-
syncratic perspectives by recent works on poverty and wellbe-
ing evaluation (see Camﬁeld & Ruta, 2007; Clark & Qizilbash,
2008; Esposito & Chiappero-Martinetti, 2010; Gough &
McGregor, 2007; Watson, Sutton, Dibben, & Ryan, 2008;
Woodcock, Camﬁeld, McGregor, & Martin, 2009). 3 For fur-
ther discussion of locally contextualised literacy analysis and
“site based validity”—see Campbell (2008) and Freebody
and Wyatt-Smith (2004).
In order to introduce this approach more formally, let us lay
out some basic notation. Let N and Rþ be the sets of strictly
positive integers and nonnegative real numbers, respectively.
In a society with n 2 N individuals, consider that m 2 N val-
ued literacy practices are identiﬁed. The literacy achievement
of the typical ith individual is represented by the m-dimen-
sional vector li = (li,1, li,2, ..., li,m), where li,j = 1 if s/he is able
to achieve literacy practice j and li,j = 0 otherwise. Each indi-
vidual vector of literacy achievements can be thought of as one
of the n rows of a n  m binary matrix B e Bn depicting the
literacy practices in society, where Bn denotes the set of all
conceivable nm binary matrices. In a similar fashion, let
the vector ai ¼ ðai;1; ai;2; . . . ; ai;mÞ 2 Rmþ represent the impor-
tance of each of the m literacy practices to the ith individual.
The importance of the m literacy practices across n individuals
is represented by the n  m real-valued matrix R e RnK, where
Rn denotes the set of all conceivable n  m real-valued
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index K mapping elements of the above matrices to the
nonnegative part of the real line; letting B ¼ S
1
n¼1
Bn and
R ¼ S
1
n¼1
Rn, K : BR! R. We restrict our attention to the
subset represented by the literacy index L which measures
literacy in society as follows:
L ¼ 1
nm
Xn
i¼1
Xm
j¼1
ai;jli;j ð1Þ
The index L belongs to the Set of (doubly) Additive Indices
discussed by Bourguignon and Chakravarty (2003). Indices
of literacy belonging to this family allow a “two-way break-
down” by both population subgroups and literacy domains.
This characteristic is particularly useful for the mapping of lit-
eracy achievements, the identiﬁcation of the subgroup/literacy
practice combinations characterized by the most severe situa-
tion of literacy deprivation and, consequently, the design of
educational policies under scarcity of resources. The multiply-
ing term ai,j enables (but does not bind) the researcher to intro-
duce weights reﬂecting the importance of each literacy practice
at an individual level (ai,j diﬀering across individuals) or at
aggregate level (ai,j = aj for all individuals as a metric of the
importance attributed in society to practice m); by choosing
ai,j = a every practice is deemed to have the same importance
(typically, to accommodate this value judgement one would
choose a = 1).
Individual literacy is given by the index:
Li ¼ 1m
Xm
j¼1
ai;jli;j ð2Þ
the index being simply the weighted average of achieved liter-
acy practices, where the weight reﬂects the importance given to
each literacy practice as explained above.
Given an index of individual literacy achievement, the next
step is to examine the eﬀect of formal schooling, Si, on literacy
achievements while controlling for other socio-economic fac-
tors, call them Xi. Control variables Xi help identify their eﬀect
on literacy achievements and minimize the omitted variable
bias that can aﬀect the coeﬃcients on schooling variables.
As will be explained later, an array of variables will be used
as the dependent variable for “literacy achievement” ranging
from un-weighted literacy indicators to others using aggregate
or idiosyncratic weights. Accordingly, diﬀerent econometric
models will be employed.3. DATA, VALIDATION, AND DESCRIPTIVE
STATISTICS
(a) The data
The data were collected by a survey conducted in April–May
2008 in the city of Maxixe, Inhambane Province, Mozambique.
Located in south Mozambique on the seacoast, the city is
450 km north of Maputo, the capital city. Maxixe is situated
in the poorest region of Mozambique according to the ﬁrst
and second National Survey of Household Groups on Living
Conditions (IAF, 1997–1998, 2002–2003). Groups with ex-
pected low educational levels were covered and the sample cov-
erage was designed to have clear-cut occupational sub-groups.
A sample of 286 individuals was covered with the following
occupational classiﬁcation: market sellers (89), street sellers
(67), farmers (54), ﬁshermen (32), cart pullers (27), cobblers
(11), and sailors (6). Given the unavailability of oﬃcial recordson the number of people engaged in these informal jobs in the
area and the limited amount of funding for this research, it
was not possible to build a nationally or regionally representa-
tive sample. 4 Great attention was paid to the quality of the data
collected. All of the interviews were carried out by one of the
authors of this paper, ﬂuent in Portuguese, with the assistance
of a local interpreter hired through a selection process among
a group of shortlisted university students. The interviews were
conducted in Portuguese and/or in Xitsua (local language)
according to the preference of the interviewees.
The main survey took two months, with an average of ﬁve
interviews per day. Before that, one month was spent to pilot
and reﬁne the questionnaire for the main survey. During this
time, occasional individual interviews and ﬁve focus group dis-
cussions were carried out among diﬀerent occupational sub-
groups to identify the most highly valued literacy practices in
the area. The ﬁve literacy practices which emerged as the most
valuable are the following: signing one’s name, everyday calcula-
tions (being able to perform simple calculations in everyday
life), using mobile phones (basic use of mobile phones such as
dialling numbers and receiving calls), helping children with
homework (assisting children in homework at primary school
level), handling oﬃcial documents (being able to understand oﬃ-
cial documents and ﬁll forms)—for further background infor-
mation on these literacy practices see Appendix A.
The main interviews were conducted in two parts. In the
ﬁrst, information on demographic and socio-economic charac-
teristics was collected. In the second, the interview focused on
the selected literacy practices, exploring the importance that
the interviewees attached to them and whether they are able
to perform them or not. Individual evaluation of the literacy
practices was captured by an innovative method. Respondents
were presented with ﬁve ﬂashcards, each representing one of
the ﬁve literacy practices. They were asked to apportion 50
beans among the ﬁve ﬂashcards according to the importance
the literacy practices had in their life. The number/proportion
of beans allocated to each literacy practice captures how
important this is to the interviewee and is used as weight
reﬂecting individual valuation. Respondents were then asked
to provide self-assessed evaluations of their ability to achieve
the literacy practices.(b) Data validation and preliminary insights
The subjective responses described here are intrinsically valu-
able, as they not only incorporate what people think about
their resources or capabilities but also capture local perceptions
of suﬃciency and achievement. Self-reported measures have
faced criticism, and the trend is toward directly observed
test-based literacy assessment (Gorman & Pollitt, 1997; UIS,
2009). Observed diﬀerences between self-reported literacy and
directly assessed data suggest that people are either unable to
assess their own status, or are inclined to over-report (Nath
2007; Schaﬀner, 2005). Nevertheless, direct assessment of liter-
acy is complex, and contains its own potential sources of mea-
surement error inherent in the selection, production, and
standardisation of test items, schooling eﬀects, and data inter-
pretation (Blum et al., 2001; Hamilton & Barton, 2000). In this
case we chose self-assessment because of its simplicity and its
inherent merits. Apparently “biased” self-reporting is, at least
partly, likely to be a result of vagueness in the competing con-
ceptions of what it means to be literate. We avoid such vague-
ness with direct questions on the ability to perform literacy
practices that are understood and meaningful to the respon-
dents. Furthermore, the reliability of those responses emerges
from two strategies used to validate the data.
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correlated to better socio-economic conditions and higher lev-
els of schooling. Since living standards are generally higher in
urban than in rural areas, more literacy in the former than the
latter is expected. Similarly, levels of literacy are expected to
positively correlate with wealth of households. Table 1 pre-
sents the proportion of respondents who can and cannot do
the literacy practices and the corresponding chi-square statis-
tics classiﬁed by areas of residence, types of housing, and level
of formal education. Type of houses is used as a proxy for
wealth, where houses built of cement are of better quality than
houses with a metal roof which in turn are better than houses
entirely made of straw.
As can be seen from the chi-square tests, except for calcula-
tions-types of houses and mobile-rural/urban (which is signif-
icant at 6%), the diﬀerences are highly signiﬁcant. The
percentages of respondents that can do the literacy practices
are consistently higher for better socio-economic conditions.
The positive association between literacy achievements and so-
cio-economic characteristics is a ﬁrst indication that the self-
reported subjective measures are capturing useful information,
partly validating the data.
The second strategy to validate the data examines if there is
internal consistency in the responses. The ﬁve literacy practices
diﬀer in their complexity. For example, handling documents is
more diﬃcult than calculations and using mobile phones. This
is reﬂected in the proportion of respondents that have reportedTable 1. Literacy practices and socio-economic char
Calculations Mobile
N = 0 Y = 1 N = 0 Y = 1 N
Rural–urban
Rural 21.92 78.08 23.29 76.71
Urban 0.98 99.02 13.73 86.27
Chi-2(p) 38.789 (0.000) 3.613 (0.057) 10.97
Type of houses
Straw 8.27 91.73 26.32 73.68
Metal roof 5.07 94.93 6.52 93. 48
Cement 0.00 100.00 18.18 81.82
Chi-2(p) 1.940 (0.379) 19.468 (0.000) 2
Years of schooling
No school 21.88 78.13 34.38 65.63
1–4 years 5.69 94.31 18.70 81.30
5–8 years 2.04 97.96 6.12 93.88
9–12 years 0.00 100.00 0.00 100.00
Chi-2(p) 17.451 (0.001) 18.345 (0.000) 1
Note: The ﬁgures represent the percentages of people who can (Y = 1) and cann
of the practices are signiﬁcantly diﬀerentiated by the socio-economic characte
Table 2. Binomial probability tests for attaining literacy practice
Null hypo Calculations Mobile
Y = 1 N = 0 Y = 1 N = 0
Calculations =1 NR NR 0.000 0.000
Mobile =1 0.000 0.000 NR NR
Signature =1 0.000 0.000 0.000 0.000
Homework =1 0.000 0.000 0.000 0.000
Documents =1 0.000 0.000 0.000 0.000
Note: Here the null hypotheses are that literacy practices given in the ﬁrst colum
are one-sided because probabilities cannot be more than 1. NR = not relevanachievement of the literacy practices. The percentages of peo-
ple who reported that they can do calculations, use mobile
phones, sign their names, help with homework, and handle
documents, respectively are 94%, 84%, 70%, 57% and 28%
capturing a hierarchy of complexity in the literacy practices.
Hence, as a matter of logical consistency people who can do
the more complex tasks should be able to do the less complex
ones. To statistically test for this we conducted a series of
binomial probability tests 5 that examine whether the achieve-
ment of the more complex tasks implies the achievement of the
less complex ones.
The test statistics in Table 2 are computed in the following
way. For each literacy practice we test whether it is attained
(null hypothesis = 1) when considering only individuals that
can (Y = 1) and cannot (N = 0) do the other practice. For in-
stance, in the ﬁrst column under “calculations,” the p-statistics
under Y = 1 test if those individuals that can do calculations
can do the other four literacy practices; for example, the ﬁrst
p-statistic of 0.000 indicates for those who can do calculations
the null hypothesis of mobile = 1 (can use mobile) is rejected
(one-tailed test). In other words, those who can do calcula-
tions statistically cannot use mobile. Similarly, the p-statistics
under N = 0 test if those individuals that cannot do calcula-
tions can do the other four practices.
Some interesting results emerge from Table 2. First all the p-
statistics under N = 0 for all the ﬁve literacy practices are
highly signiﬁcant (at p-value of 0.000). For example, none ofacteristics of sampled individuals (percentages)
Signature Homework Documents
= 0 Y = 1 N = 0 Y = 1 N = 0 Y = 1
45.21 54.79 52.05 47.95 90.41 9.59
24.51 75.49 39.71 60.29 65.69 34.31
27 (0.001) 3.3457 (0.067) 16.375 (0.000)
44.36 55.64 56.39 43.61 84.21 15.79
17.39 82.61 33.33 66.67 63.77 36.23
9.09 90.91 9.09 90.91 36.36 63.64
5.898 (0.000) 20.115 (0.000) 21.549 (0.000)
90.63 9.38 100.00 0.00 100.00 0.00
26.02 73.98 53.66 46.34 91.06 8.94
3.06 96.94 3.06 96.94 39.80 60.20
0.00 100.00 0.00 100.00 20.00 80.00
03.863 (0.000) 121.409 (0.000) 94.771 (0.000)
ot (N = 0) do the literacy practices; the chi-2 statistics test if the capability
ristics.
s on attaining or not attaining the other practices (p-values)
Signature Homework Documents
Y = 1 N = 0 Y = 1 N = 0 Y = 1 N = 0
0.171 0.000 1.000 0.000 1.000 0.000
0.000 0.000 0.000 0.000 0.067 0.000
NR NR 0.010 0.000 1.000 0.000
0.000 0.000 NR NR 0.067 0.000
0.000 0.000 0.000 0.000 NR NR
n are attained when the others are either attained or not attained; the tests
t.
Table 3. Descriptive statistics
Mean Minimum Maximum
Years of school 3.88 0 12
Age in years 36.15 17 66
Household size 6.56 1 14
Frequency Percentages
Schooling categorized
No schooling 32 12.08
Grades 1–4 125 47.17
Grades 5–8 98 36.98
Grades 9–12 10 3.77
Occupations
Market seller 89 31.12
Street seller 67 23.43
Fisherman 32 11.19
Cobbler 11 3.85
Sailor 6 2.10
Cart puller 27 9.44
Farmer 54 18.88
Sex
Male 162 57.04
Female 122 42.96
House type
Straw 134 47.18
Straw with metal roof 139 48.94
Cement 11 3.87
Urban/rural
Rural 74 26.52
Urban 205 73.48
Literacy as a communication tool
Yes 140 48.95
No 146 51.05
1800 WORLD DEVELOPMENTthose who cannot do calculations statistically can use mobile,
can sign, can help children with their homework or handle
documents. These statistical results indicate that those who
cannot do one literacy practice also tend not to know the rest.
Second, and more importantly, when moving from the less
complex to the more complex literacy practices (from calcula-
tions toward documents) the null hypotheses are less and less
rejected for those who know the literacy practices (Y = 1).
While for calculations and mobile all are signiﬁcantly rejected,
for signature, homework and documents one, two and four
cases are accepted (at least at 5% level). These results indicate
that those who reported they can do the more complex prac-
tices, particularly handling documents, also reported that theyTable 4. Proportion of people who c
Yrs of schooling Calculations Mobile
0 0.781 0.656
1 0.788 0.606
2 1.000 0.909
3 1.000 0.900
4 1.000 0.868
5 0.970 0.939
6 1.000 0.893
7 0.963 0.963
8 or above 1.000 1.000
All 0.937 0.838
Note: The numbers given in bold indicate years of schooling that the majoritycan do the simpler ones. These results may imply that the ﬁve
literacy practices are capturing diﬀerent levels of complexity of
the same one dimensional literacy. But this interpretation is
challenged by the p-values under “documents”—if there are
clearly deﬁned hierarchies of complexity among the ﬁve liter-
acy practices, then the levels at which the null hypotheses
are accepted would have been consistent with respect to this
hierarchy under documents with Y = 1. For example, if there
was a clear hierarchy from the simplest to the most complex
(say from calculations, mobile, signature, homework to docu-
ments) the p-values would have consistently declined; in other
words, the null hypothesis would have been strongly accepted
for the simpler compared to the more diﬃcult literacy prac-
tices. But as can be seen from the table this does not always
happen. Generally, the more complex practices are achieved
by people who also know the less complex ones but there
are revealing exceptions to this pattern. This ﬁnding is consis-
tent with large scale literacy surveys (Blum et al., 2001).
The above results provide some validation for and conﬁ-
dence in the quality of data. Before presenting the main results
from the econometric analyses, we look at some descriptive
statistics.
(c) Descriptive statistics
Around three ﬁfths of the 286 individuals surveyed in the
ﬁeldwork were males. Since the survey was conducted in an ur-
ban area, the majority of our respondents live in either urban
or sub-urban areas (categorized together as “urban” in
Table 3). The average and median ages of the sampled individ-
uals are, respectively, 36 and 35 years. The level of education
is very low with the mean years of education being less than
four years. Around 12% of the surveyed individuals never at-
tended school and around 59% of them have at most four
years of education; none have tertiary education and only less
than 4% have more than nine years of education. Around half
of our interviewees live in straw huts/houses and only around
4% of the sampled individuals live in houses built of cement.
As indicated previously, individuals were selected from dif-
ferent walks of life providing samples from seven diﬀerent
occupations. Market and street sellers dominate the sample
accounting for around 54%; while market sellers sell their
products in shops, in contrast street sellers do their businesses
on the streets without proper shops. Farmers constitute the
next largest socio-economic group followed by ﬁshermen
and cart pullers. The sample contains small numbers of cob-
blers and sailors.
In addition to the structured part of the questionnaire that
gathered mainly quantitative data, more open ended questions
were asked generating additional qualitative information. In
these interviews one of the questions attempted to identifyan perform the literacy practices
Signature Homework Documents
0.094 0.000 0.000
0.152 0.030 0.000
0.864 0.318 0.000
0.967 0.600 0.100
1.000 0.816 0.211
0.939 0.970 0.455
1.000 1.000 0.571
0.963 0.926 0.704
1.000 1.000 0.850
0.704 0.570 0.275
of people can do the speciﬁc literacy practices.
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cate that people value literacy for very diﬀerent reasons includ-
ing for its own sake and for diﬀerent instrumental purposes.
From the second set of responses that emphasize the instru-
mental value of literacy, the fact that literacy is a communica-
tion tool was frequently mentioned. As can be seen from
Table 3, slightly more than half of the respondents mentioned
that they value literacy as a communication tool.
The investigation of the relationship between levels of edu-
cation and literacy is carried out in two ways. First, we exam-
ine the link between educational levels and achievement of
speciﬁc literacy practices. Second, the link between schooling
and literacy is explored making use of the class of literacy indi-
ces L introduced in Section 2. Before turning to that analysis
using a multivariate framework, Table 4 presents a simple0
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Figure 1. Cumulative probabilities of attaining litcross-tabulation of years of schooling and the percentage of
respondents that achieved the selected literacy practices.
As expected the percentage of people that achieve the liter-
acy practices increases with years of schooling. And the overall
proportions of individuals that can perform the literacy prac-
tices decreases with the expected complexity of the tasks; al-
most everyone can do calculations but the proportion falls
to less than 30% for handling documents. This simple cross-
tabulation shows two interesting patterns. First, some of the
literacy practices are attained by the majority of the people
even with no schooling; for example, 78% and 66% of respon-
dents without any schooling can do calculations and use mo-
biles, respectively. Hence, it seems some literacy practices do
not require formal education. Second, the years of schooling
where the majority of the respondents achieve each of the0
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eracy practices at diﬀerent years of schooling.
Table 5. Valuation of literacy practices – number of beans for each literacy practice
Calculations Mobile Signature Homework Documents
Mean 12.52 6.30 9.74 11.81 9.22
Median 12 6 9 12 9
Urban–rural
Rural 10.32 6.77 9.69 11.66 10.97
Urban 13.33 6.03 9.78 11.92 8.61
t-stats 4.99*** 1.13 0.15 0.46 3.55***
Types of houses
Straw 12.56 6.30 9.95 11.72 9.26
Metal roof 12.66 6.34 9.67 11.90 9.15
Cement 11.64 5.45 8.45 11.73 8.27
Chi-2 56.52 29.01 36.01 56.85 56.74
Years of schooling
No school 13.00 6.69 9.75 10.53 9.28
1–4 years 12.64 6.22 10.20 11.85 9.12
5–8 years 12.4 6.30 9.09 12.11 9.06
9–12 years 10.7 5.80 11.40 12.20 9.80
Chi-2 83.19 54.80 86.13* 86.48 81.56
* p < 0.1.
*** p < 0.01.
1802 WORLD DEVELOPMENTliteracy practices signiﬁcantly diﬀer. For example, most
respondents with two years of schooling and above can sign
their names; the corresponding number of years associated
with the ability to help children with homework and to handle
documents is three and six years of schooling, respectively.
This suggests that to achieve speciﬁc literacy practices very dif-
ferent thresholds of schooling are required.4. ECONOMETRIC ANALYSIS
As indicated in the previous section, achievement of speciﬁc
literacy practices as expected is positively related to years of
schooling and socio-economic characteristics indicating a
higher standard of living. Further, diﬀerent years of schooling
seem to be required to achieve diﬀerent literacy practices; in
fact, some literacy practices like calculations and using mobile
phones barely require schooling. To further examine the rela-
tionship between the individual literacy practices and years of
schooling a multivariate framework is used here. First, using
probits the achievement of each literacy practice is regressed
on years of schooling and other control variables including
gender, age, household size, types of housing, occupation,
whether respondents live in urban or rural areas and whether
they indicated that they value literacy as means of communi-
cation. Using the estimates from these probits, predicted prob-
abilities of achieving each literacy practice are generated for
each individual; note that these are conditional probabilities
controlling for socio-economic characteristics. The cumulative
distribution functions of these are plotted against categories of
schooling in Figure 1.
Even after controlling for other confounding variables, the
patterns identiﬁed by the simple cross tabulation in the previous
section emerge again. The very diﬀerent shapes of these curves
indicate that the eﬀect of schooling signiﬁcantly diﬀers by liter-
acy practices. In the case of “calculations” for those with no
schooling (solid line) the probability rises to 100% at around
a cumulative probability of 60% implying that for 40% of the
individuals the probability of knowing this literacy practice is
100%; this increases to around 80% for those with 5–8 yearsof schooling (dotted line). As we move from “calculations” to
“documents” the cumulative probabilities that attain a given le-
vel of probability of attaining the literacy practice generally de-
creases. For example, the cumulative percentage of people that
have 60% or less chance of attaining “calculations,” “mobile,”
“signature,” “homework” and “documents” is, respectively,
around 20%, 20%, 30%, 40%, and 90%. This reiterates the pre-
vious ﬁnding that some literacy practices are more diﬃcult than
others. If we concentrate on one category of schooling and
examine the cumulative distribution curves for each literacy
practice we notice that the curves are shifting toward the left
implying that higher levels of schooling are required for the
more complex literacy practices. Finally, the comparison of
the relative position of the curves for each category of schooling
across the diﬀerent literacy practices reveals an interesting re-
sult. If in all cases individuals with no or lower levels of school-
ing are disadvantaged in terms of their capacity to use the
literacy practices, the same relative position of the curves
should be maintained for all the literature practices. For exam-
ple, the curve for no schooling is above all other graphs for “cal-
culations” but not consistently so for the other literacy
practices. This implies that even though education improves
the chance of attaining literacy practices, its eﬀects are not
the same across all the practices. These results underscore the
complex relationship between schooling and literacy. If literacy
is understood as a bundle of useful and valued practices then a
clear cut level of education at which people become “literate”
does not seem to exist.
Before presenting the multivariate analysis which uses mul-
tidimensional measures of literacy as dependent variables, an
illustration of the results on valuation is in order. Table 5 re-
ports the average scores (number of beans) of the valuation
exercise with statistical tests for diﬀerences.
With the exception of mobiles, mean, and median valuation
ﬁgures (ﬁrst two rows of the table) are all close to ten indicat-
ing that values attached to the literacy practices are not highly
diﬀerent from each other. The highest average values are given
to calculations and helping children with homework. This
shows that the valuation of the practices is not necessarily
correlated to complexity and how many people achieved them;
Table 6. OLS and Negative Binomial Regressions on un-weighted, average and individual weighted literacy practices
Coeﬃcient Literacy (no weighting) Literacy (average weighting) Literacy (individual weighting)
OLS NBREG OLS OLS NBREG
Years of schooling
1st year 0.0672 0.0304 1.299 0.351 0.0159
(0.20) (0.12) (1.88) (2.40) (0.14)
2nd year 1.424*** 0.658*** 14.57*** 15.32*** 0.690***
(0.22) (0.10) (2.25) (3.03) (0.13)
3rd year 1.844*** 0.787*** 19.52*** 16.94*** 0.734***
(0.24) (0.10) (2.34) (2.81) (0.13)
4th year 2.225*** 0.887*** 23.62*** 23.72*** 0.901***
(0.21) (0.099) (2.02) (2.69) (0.12)
5th year 2.604*** 0.981*** 27.15*** 23.56*** 0.876***
(0.21) (0.096) (2.06) (2.95) (0.12)
6th year 2.817*** 1.026*** 29.33*** 27.15*** 0.954***
(0.21) (0.095) (1.88) (2.44) (0.11)
7th year 2.680*** 0.986*** 27.84*** 24.16*** 0.859***
(0.25) (0.10) (2.47) (3.23) (0.13)
8th and above 3.045*** 1.069*** 31.06*** 28.56*** 0.965***
(0.22) (0.097) (2.07) (2.94) (0.13)
Occupations
Street sellers 0.258 0.0710* 2.369 3.325 0.129**
(0.17) (0.042) (1.62) (2.07) (0.064)
Fishermen 0.551** 0.150** 4.631* 5.217 0.148
(0.27) (0.071) (2.67) (3.45) (0.11)
Cobblers 0.716* 0.194* 5.917 7.160 0.189
(0.42) (0.11) (4.12) (6.72) (0.18)
Sailors 1.189*** 0.336*** 9.225*** 8.747** 0.301**
(0.34) (0.10) (2.86) (4.22) (0.14)
Cart pullers 0.803*** 0.245*** 6.581*** 2.373 0.00327
(0.25) (0.080) (2.23) (3.25) (0.13)
Farmers 0.275 0.0807 2.821 5.861* 0.277**
(0.26) (0.085) (2.50) (3.03) (0.13)
Lit. as comm. 0.639*** 0.174*** 5.983*** 6.362*** 0.186***
(0.20) (0.052) (1.93) (2.11) (0.063)
Interactive terms between literacy as communication and occupations
*street sellers 0.771*** 0.212*** 7.251*** 7.666*** 0.240***
(0.26) (0.068) (2.56) (2.90) (0.087)
*ﬁshermen 1.096*** 0.277*** 10.08*** 9.624** 0.241**
(0.33) (0.085) (3.28) (4.18) (0.12)
*cobblers 1.331** 0.329** 12.56** 8.844 0.173
(0.53) (0.13) (4.99) (6.84) (0.18)
*sailors 1.949*** 0.510*** 15.84*** 15.22*** 0.448***
(0.42) (0.12) (3.56) (4.46) (0.14)
*cart pullers 0.825** 0.248* 7.386** 0.870 0.177
(0.40) (0.14) (3.58) (3.74) (0.14)
*farmers 0.529* 0.125 4.461 5.755* 0.117
(0.31) (0.11) (3.11) (3.45) (0.16)
Male 0.152 0.0476 1.175 2.010 0.0882*
(0.12) (0.033) (1.16) (1.28) (0.050)
Age 0.0129* 0.00378* 0.0904 0.185* 0.00619
(0.0073) (0.0022) (0.072) (0.11) (0.0038)
House type
Straw/metal roof 0.138 0.0383 0.864 1.121 0.0505
(0.12) (0.034) (1.13) (1.23) (0.043)
Cement 0.198 0.0496 1.878 2.353 0.0750
(0.30) (0.074) (2.87) (3.92) (0.11)
Urban 0.144 0.0440 1.347 0.811 0.0318
(0.15) (0.042) (1.39) (1.96) (0.066)
Household size 0.0110 0.00357 0.204 0.000106 0.00751
(0.026) (0.0079) (0.26) (0.29) (0.011)
(continued on next page)
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Table 6 (continued)
Coeﬃcient Literacy (no weighting) Literacy (average weighting) Literacy (individual weighting)
OLS NBREG OLS OLS NBREG
Constant 2.298*** 0.649*** 21.47*** 26.75*** 3.069***
(0.40) (0.14) (3.95) (5.91) (0.23)
No. of obs. 248 248 248 243 243
R2 0.73 0.75 0.67 .
Note: Since average weighted literacy is not count data, negative binomial regression is not relevant; no year of schooling, market sellers are references.
Robust standard errors in parentheses.
* p < 0.1
** p < 0.05
*** p < 0.01
1804 WORLD DEVELOPMENTshould there be a “scarcity premium” on tasks that are more
complicated, the valuation of handling documents would be
the most valued practice, which is not the case.
The remaining part of Table 5 cross-tabs mean valuations
with diﬀerent socio-economic characteristics like place of res-
idence, wealth measures, and level of schooling. Generally,
valuation of the literacy practices is not strongly diﬀerentiated
by these socio-economic characteristics. For example, the val-
uation of the respondents does not signiﬁcantly diﬀer depend-
ing on years of schooling and types of houses in which people
live in (a proxy for wealth). 6 The valuations of people living in
urban and rural areas diﬀer signiﬁcantly only for calculations
and handling documents, the urban dwellers valuing calcula-
tions more than rural people, the reverse being the case for
handling documents. Overall the results indicate that valua-Un-weighted literacy index (i.e. number of attained practices - NAP) 
Literacy index applying average weights 
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Figure 2. Fractional polynomial plots of littion of literacy practice is not signiﬁcantly inﬂuenced by so-
cio-economic status of the respondents.
In order to examine the relationship between an overall
measure of literacy and formal education three diﬀerent liter-
acy indices for individuals are computed: (i) a simple count of
the number of literacy practices individuals can do, ranging
from zero to ﬁve; here weights reﬂecting the importance of
each literacy practice are not considered (or in other words
each practice is given the same weight); (ii) an index which uses
as weights the average of the values given by respondents for
each literacy practice (so that weights vary across literacy
practices but are the same for all individuals); and (iii) an in-
dex which directly uses the value individuals attach to the lit-
eracy practices (without averaging over literacy practice), so
that the weighs are individually diﬀerentiated.Literacy index applying individual weights 
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eracy practices and years of schooling.
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ables in the multivariate analysis (see Table 6). While years of
schooling is the independent variable of central interest, types
of occupations, sex, age, house types, residence (urban or rur-
al), household size, whether literacy are considered as means
of communication and interaction between it, and occupations
are used as controls. Diﬀerent diagnostic tests for all the three
regressions were conducted; tests for heteroscedasticity, multi-
colinearity, and omitted variable bias support the speciﬁca-
tions. In particular, the results from the omitted variable bias
tests (Ramsey RESET test) 7 are encouraging as ﬁnding appro-
priate instruments or using panel data estimation to mitigate
for endogeneity bias is not possible given the limited and
cross-sectional nature of the data. In fact, one of the reasons
for including literacy as communication and its interaction with
occupation variables is to minimize omitted variable bias.
Both un-weighted and individual weighted literacy are count
data but average weighted literacy is not. To check whether
this may signiﬁcantly inﬂuence results both OLS and negative
binomial models are used; both regression models generate
very similar results. Estimation results are reported in Table 6.
Generally, residence, household size, sex, and house type are
not signiﬁcantly correlated to the attainment of higher levels of
literacy in all three speciﬁcations. Age is weakly but negatively
related to literacy; as expected literacy levels decrease with age
but the result is signiﬁcant only at 10% level. From the control
variables, most of the correlation happens with occupation and
literacy as communication variables and their interaction.
Signiﬁcant variation in literacy attainments seem to exist
between occupations. Interestingly, those who responded that
literacy is important as a communication device have lower lev-
els of literacy. In addition most of the interactive terms between
literacy as communication and occupations are signiﬁcant. 8
When coming to the main variable of interest, except the ﬁrst
year of schooling, one observes that all subsequent years of
schooling are highly signiﬁcant and positive in all the speciﬁca-
tions. Hence, as expected higher years of schooling increase lit-
eracy even after controlling for many other socio-economic
characteristics. It is worth noting that in all speciﬁcations one
year of schooling is not signiﬁcant. This implies that when con-
sidering overall levels of literacy capacity—measured either
with or without reﬂecting the relative importance of individual
literacy practices—a threshold of at least two years of formal
education is required. To graphically illustrate this nonlinear
relationship, the same variables were used in fractional polyno-
mial regressions and predicted values of literacy attainments
plotted against years of schooling (Figure 2). There is a kink
at one year of schooling, after which a concave curve rises.5. CONCLUSION
As argued by Hanushek and Woesmann (2008) years of
schooling is not a reliable indicator of educational outcomes,
in particular in cross sectional analysis of countries largely dif-
fering in school quality. Nevertheless, our paper shows that
focusing on a single society the number of years of primary
schooling is telling in terms of subsequent acquisition of cog-
nitive skills. The study demonstrates the viability of a statisti-
cal analysis based on a practice account of literacy and a focus
on locally meaningful forms of literacy practice. We demon-
strate how literacy achievements do not operate at a single
threshold (i.e., that one might associated with a dichotomous
model of literacy). We observe diﬀerentiated impact of school-
ing on the achievement of literacy practices. This has been
illustrated through the application of the multidimensional ap-
proach to literacy assessment proposed by Maddox and
Esposito (in press).
In the poorest region of Mozambique, years of schooling is
found to be a strong predictor of the subsequent achievement
of every-day literacy practices of adults. This remains the case
when we control for other variables (gender, age, wealth, loca-
tion, and household size). What is surprising, and counter-
intuitive from an educational point of view, is that this ﬁnding
remains robust when we control for various artisanal occupa-
tions. This challenges the idea that work-based, situated activ-
ities alone would enable people in “communities of practice”
to acquire necessary functional literacy (see Lave & Wenger
1991; Barton, Hamilton, & Ivanicˇ 2000).
We ﬁnd that despite evidence of poor quality education in
Mozambique, even a low number of years of formal schooling
(two–three years) contributes signiﬁcantly to the achievement
of valued literacy practices of adults. Each additional year
of schooling further enlarges people’s set of achieved literacy
practices although at decreasing rates. We can also discern dif-
ferent thresholds (in terms of years of schooling) for the
attainment of diﬀerent literacy practices by the majority of
our sample, with more complex practices typically demanding
more exposure to formal education.
What then are the policy implications of this study? We
should certainly be somewhat cautious about making general-
ized claims from such ﬁndings. The literacy practices we ob-
served are characteristic of artisanal occupations, and
mobility to more skilled forms of labor is likely to be more
demanding of literacy abilities. Nevertheless, our ﬁndings at
the low end of the educational spectrum suggest that for gov-
ernments, donors and parents, all is not lost. Investments in
education are still worthwhile.NOTES1. There been considerable debate between educational researchers about
the eﬃcacy and politics of psychometric assessment approaches (see, e.g.,
Blum, Goldstein, & Guerin-Pace, 2001; Hamilton & Barton, 2000).
2. Literacy practices and Sen’s concept of functionings relate to “doings”
and “beings” (see Maddox, 2008; Bartlett & Holland, 2002). In this paper
we focus on what people “do” with literacy rather than questions of
identity.
3. It can be argued that the level of abstraction inherent in the notion of
literacy practices, and the degree of inconsistency of associated charac-
teristics, jeopardises the robustness of this kind of analysis (Barton &
Hamilton, 2000, p. 12). Our view is that while there is certainly a degree of
play in the notion of literacy practices, the degree of localization approachis preferable to the standardisation and relative contextual insensitivity
inherent in much contemporary psychometric approaches to literacy
assessment.
4. In particular, market sellers are taken from the three main markets
in the city, street sellers from the two main streets, cobblers from the
two main squares, ﬁshermen from the two main ﬁshermen cooperatives,
sailors from the harbor, cart pullers from the two main oﬄoad points
for trucks and farmers from cultivated ﬁelds right at the outskirt of
the city.
5. Binomial probability tests are used because the variables capturing the
literacy practices are dichotomous. The statistical tests are conducted
using the software Stata.
1806 WORLD DEVELOPMENT6. Valuations of signature are signiﬁcantly but weakly (at 10%) diﬀer-
entiated by years of schooling.7. The F-statistics for un-weighted, mean weighted and individual
weighted regressions from the Ramsey RESET test are 1.08
(Prob > F = 0.3576) , 1 .77 (Prob > F = 0.1532) and 2 .48(Prob > F = 0.0624) respectively. Except for the last one, which is
signiﬁcant at 10%, the test results support that there is no omitted variable
bias in the regressions.
8. The responses of people to the literacy as communication question
seem to capture an important unobservable correlate of literacy; but it is
diﬃcult to know what without additional in-depth information.REFERENCESBartlett, L., & Holland, D. (2002). Theorizing the space of literacy
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THE SELECTED LITERACY PRACTICES
In what follows we provide some background information
on the literacy practices identiﬁed in the study:
A.1 Signing one’s name
The ability to sign is widely experienced as an indicator of
literate status, not only in rural Mozambique, but in a host of
other contexts (Bartlett, 2007a, 2007b). The inability to sign is
linked with low social status and shame; particularly in public
events, signing with a ﬁnger or thumb print renders individuals
as “illiterate” and exposes them to the risk of other people tak-
ing advantage of them. The requirement for a signature is typi-
cally associated with the sale or purchase of property (livestock,
land), legal processes (e.g., written records such as registration
or birth, death/wills, marriage, census), monetary transactions
(banking, salaries, and credit) and democratic practices.
A.2 Everyday calculations
The use of writing for calculation and keeping written re-
cords of transactions of money and goods is one of the earliest
and most established forms of literacy practices ( Goody,
1986). There is variation in the cultural form of written ac-
counts (Goody, 1986), but the overall function is similar. Such
literacy practices often involve a combination of calculations
and written records.
A.3 Using mobile phones
The use of mobile phones has now become a pervasive
phenomenon in many societies including Mozambique. As a
communicative practice, it not only includes spoken communi-
cation, but also reading (telephone numbers, associated names
of people from written documents or from the phone’s mem-
ory), and reading and writing of SMS texts. These texts may
use forms of script that are diﬀerent to the normal script usedin written communication. There is a wide economic literature
on the application of mobile phone technologies in trade with
particular focus on the impacts of mobile phones on supply
chains andmarket eﬃciency (Jensen, 2007; Overa, 2006).Wider
uses of mobile phones include risk management, and increasing
access to the internet and associated information and commu-
nication resources. It is worthwhile to make clear that what
emerged from the identiﬁcation procedure was the use of
mobile phones to receive and make calls. Hence, this literacy
practice does not involve more complicated tasks such as writ-
ing text messages, sophisticated use of the address book, etc.
A.4 Helping children with homework
The practice of helping children with their schooling is
frequently mentioned as valued uses of literacy and motiva-
tion for adult literacy learning. Modern schools are literacy
based institutions, and schooling and literacy acquisition are
often regarded as synonymous. The literacy practices and
competencies of parents have a strong impact on the success
of children’s reading acquisition in school (Heath, 1983),
and this has led governments to invest in “family literacy”
programs. The idea of “helping children with their educa-
tion” not only includes helping them with reading and
writing related tasks, but also written communication with
schools.
A.5 Handling oﬃcial documents
Document cultures are a dominant characteristic of most
contemporary societies, including Mozambique. The use of
written documents in textually and institutionally mediated
encounters is an essential requirement of many social interac-
tions (e.g., in legal, trade, property, citizenship, and demo-
cratic participation) and are demanding in terms of people’s
literacy abilities. Oﬃcial documents employ formal and ortho-
dox textual norms (style, genre, and language) which are dis-
tinct from the vernacular practices of many societies (Barton
& Hamilton, 1998; Blommaert 2008; Riles, 2006).
